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1. Introduction
In previous RAN4 meetings, channel models have been discussed for both UL-MIMO and DL-MIMO extensively. Among many issues, the value for medium correlation has been widely discussed [1-3]. So far, no conclusions haven been drawn on how to set the correct value for medium correlation at both the BS and UE. In this contribution, we propose to decouple the correlation level at the BS and UE. By doing this, we get more flexibility regarding correlation levels for the whole MIMO channel.
2. Discussion
Medium correlation value has been discussed extentively in prevous RAN4 meetings. In [1], it was pointed out the it may not be feasible to test rank-2 and rank-3 transmissions using medium correlation value (i.e. 0.3 at BS and 0.9 at UE) for UL-MIMO. In [2], it was proposed to use the medium correlation value only for the transmit diversity. [3] provides detailed simulation results on UL MIMO performance with different correlation values and it was proposed that “RAN4 might need to look for different kind of solutions to derive reasonable performance requirements for UL MIMO”. In this contribution, we present some of our thinking on this issue. 

Current correlation matrices for MIMO channel (for both DL MIMO and UL MIMO) have 3 difference correlation levels, namely high (0 at both BS and UE), medium (0.3 at BS and 0.9 at UE), and low (0.9 at both BS and UE). These 3 correlation levels provide sufficient MIMO channel properties in the past for BS or UE test purposes. As more advance MIMO transmission techniques are introduced for E-DL MIMO and UL MIMO, RAN4 may need to specify more test cases for transmissions with different ranks. Therefore the 3 correlation levels may not be enough for some tests. To add more flexibility, we propose to decouple the correlation level at the BS and UE. We propose to have 3 correlation levels with same correlation values at both BS and UE, i.e.
Correlation value at BS:
	Low correlation
	Medium correlation
	High correlation

	0
	0.3
	0.9


Correlation value at UE:     
	Low correlation
	Medium correlation
	High correlation

	0
	0.3
	0.9


The spatial correlation matrix is then modeled by the Kronecker product of the correlation matrces at both sides, and the correlation matrices at BS and UE may have different correlation levels.
By decouping  the correlation level at the BS and UE, more spatial correlation matrix can be generated including all previously defined three cases (low, medium and high in TS 36.101). For instance, the medium correlation in TS 36.101 is equivalent to medium correlation at BS and high correlation at UE. Furthermore, RAN4 may have the choice of choosing different correlation combinations for spatil multiplexing transmission with different ranks. 
Summary
In this contribution, we have proposed to decouple the correlation level at the BS and the UE, so that a MIMO channel can have different correlation levels at transmitter and receiver. This modification introduces more flexibility on MIMO channel correlation property.  
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